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(54) METHOD AND APPARATUS FOR CORRECTING RECORDER HEAD, RECORDING HEAD 
CORRECTED BY THE SAME APPARATUS AND RECORDER USING THE SAME HEAD 

(57)Abstract- 

PURPOSE: To provide a method and an apparatus for 
correcting a full line type recording head which can 
record with high quality level with a high yield, a 
recording head corrected by the same apparatus and a 
recorder using the same head. 

CONSTITUTION: A manufactured recording head is 
made a trial recording in the final step of a 
semiconductor manufacturing process, and a 
predetermined dot pattern is recorded. The pattern is 
photographed by a CCD camera, and its image is 
processed as an image signal. A plurality of pixels (4 X 32 
dots) represented by the image are gathered, the 
number of white or black pixels is counted by 
considering the human visual identifying capability, the 
counted value is compared with a predetermined 
threshold value, binarized, correction data for regulating 
ink discharge amount from the nozzles of the head is 
generated based on the binary data, and written in the 
memory of the head. 
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[0 0 5 5] @8(*t — -^^Tf^— Kl OOO^^^fz^m 

(oumum'fiTr-'rmxS)^. t— S'tk— kiooo 

*-C^flJ**tfcft9Sll3 0 1 O^ZJ:-^T»S@S**^T 

t^^o ca>K. s?ffi-r-&2-^a)t-^7f:-Ka)^>5?os 
aJ(wast-i)eta3x*;u:P5S^^^i 01 oi^±cDf'y 

^3b<. t-^lTp- Kl OOO±0PtUJX:r.;i.:f«±«^ 

1 01 0(Df'y5^P (=70. 5A'm) tmClzfS:^^ 
ir. t-^n^-Ki 000;{)^iKgcfc<lS^©S^tL^o 
^tz. ca)K±i:^t— ^7t^-Ki ooof^±a)i®Feiii 
SJhftl 3020 lz-C$tih**t-5o 

[0056] S7izMor, '<~;^3^U— h 3 O O OIC 
lit-5'7^^-K1 oooi:|^«lcia|gSffi4 0 0 0*<S 



^©S$^^TL^^o CCDK. t — ^7t^— Kl OOOJiCD 

m*/<'> Ki 0 2 Oik. sgsffi-tic^»tt>*v/cfi-^m 

K4 0 1 o^A<ifi»Lfcttffi"CiB8»«4 0 

oo6<K-x::^u— h3 0ooicg^Sg*4x-5>o 
IB^Sffi 4 0 0 0 iciinS^A^ b coHJ^m-^'V^Kllim:^! ^ 

Slt^fci6a)3 4^^ $402 0*<Kltt>#tTt^*o 
[0 0 5 7] 2felC5^fi2 0 0 0|COl^Ti$^BJ•r*o 
[0058] m9{t^1Si2 0 0 0(D^^^7Pi-tmX& 
@9 (a) \t^i&2 0 0 0i:JEmii^^M,fzJEmm. 
iSQ (b) 1^09 (a) i±:^ii^^a.tc±mS. 0 9 

(c) lis 9 (a) *T:^3!i>bMfcT®H. 0 9 (d) 
1^09 (a) (OX-XI^@0'C&'i>o 
[0059] H9lc33t>T. 5^fi2 0 0 0l*t— ^tK— 
Kl OOOlri£ltt>*Lfr:ld:aiX^.;u^^^^^l 0 1 0 
\Z^i^LXWi\fh>tifz^i&2 0 20t. ^-31^2 02 0 
IC«JSLTiSltt>;tx. -O^^IBSJ^frlCfRjltTPtaS* 
1±-5fc*b(Z)#2S»2 0 2 OlcaiiUfc:i-'J :7-f X2 O 3 
O^. ^^,^2 0 2 0\Zt^LX>f><7^mi&'r^fzi^lZ 

^m,mzmmLfzmm2o^ ot. jaM2oioir«L 

*l±-5>fci6(7>-r>'27#^*&P2 O 4 Oi:A^t,«BS^^*;^^ 
XL>^p 5^«2 O O Oli^^(DCi5:3S:A<t>. t— ^Tf-C— 
Kl 0 0 0*a»3fe'<T««**tfcti:ffix;r-;i,:^S£±* 
^?iJ*SISgC>^-rfi*lc}^fi£**Lri^«)o 

[0060] nifmyizm^x. ^ffi2oooii^a)ss 

i^2 0 2 0i:. ^— ;:^:^L/— h 3 O O 0±lc3fe'<t>ttf= 
t-$7K-Kl 0 0 0±(DlitaiX:r.;u:^a6^«qF (Sggft 
<*) 1 01 Oi:CD<imii^*iE5ilc-a*1±fctt«lft 
— ^ 7t^— K 1 O O O lce^**L^o 
[006 1] zom. e^<D:&ai: Lri*. /^^MIICJ: 

'z>x ±&^\znpLi2<t2y3^. mmMiz^-Dxm^T^yj 

[0 0 6 2] C*^t><D5^<Dl^•r4^*^a>^ifclCcfcy. ^ 
ffi2 0 0 0.kt — $7fC— Kl 0 0 01*. 01 OlC^fck 

[0 0 6 3] JM-b. Bi^Lfc5^«2 0 0 0li«Sij3S:^lc 

[0 0 6 4] 01 1 ttlBS^ry KfflflOt— ^TfC— Kl O 
oo±icSit^;Kyci?i!ilH]»a)lH]»m^T-fci>p 
X. looiiSi*. 1 o 1 ii:^ut— h/<;uxS«Pi> 
•y^:^P!y^. 1 0 2l*iii«7^-$*-KE«-r^fri6 
(D^*v^3 o 3 ^|^i:i5]^jK^T-&-S::f ut — h/<;ux 
*S«*r^tri6(DS«x-$«^^^-;/^. 103lit 
— Hy<yuxi:3^ut— hy^yux^^^r-SfcarxDo Rls] 

[0 0 6 5] ».iz^ zomwi^&iDnmz'oi^x. mm 




f^ga^e- 1 1 8 7 2 7 



[0 0 6 6] ^-r. Pi^*>^m3i3 O QSSAft. fct, 

^ ^ V u 7;n:iA:ti'r-Sfry>a> v:7 h ui;^^ 3 o 4 $ 
c-ci*il«T'— S'A^fflv:? h [yVTs^ 3 o^i^mf 

h 3 O 4<Dai*S/<^ U;UZ ^5^A 

h Ui^X^ 3 O 4(0f*y Ka*JiI5Iotra^lc*5txrt 
•>^A*«B^1 08*1 083-108 nT-^-r^Kca 

•y^:?P':/^ 1 o 1 ita^T^— ^«#^v->^i 020) 
tf^:/ ha* 1 /4!zLr 4^ X;i.*iiT-:>'L/t— h/<;i/ 
x*5l«U. 4yX;u^<iicttjg-r^«fc^l^LTtfi 

[0 0 6 7] ^{z^ yiyn—h^Oi^^^&^m^thSinn 

f^-5i (7?ft^^3b^ST Ltca&tDix->r>Xi: LT t- h« 
■^(DA^lCOl^rlftPJ-ri^o 
[0068] C<7>S«T?lit— KA^Sg^l 0 6i:PtJU 

S*^^5»&oisa<o::^ut-hA:tiag^i o7 a-i 

0 7 ni:*^@»Jlclft^t^Z<^:*1$ai:LTl^^o 

t— hA:^]«Ti oeirii. «gft{*«ta^-^ 3 i 4* 

<7>lcigiftx:^;u^-(7>/<;uxi|S(7>t— h«#*feSS 
fiWcfcy^Jp-r-So :^ut- hA:f3l*«a<D:^L/ 
t— h^-^(0-?-*L-r;K)b^^g-b>-y-3 1 scDffllcji^CT 

«^~^SSttfili^fct^Ttettlifi3b<^3ti:'S)«(ciga<D:f 

Ut — h/^;UXfflB^1 O 7 a 1 0 7 nt^h>W1m't^o 

*-^lcLTA^, Xi^*3S:<"rc<tA^-e#So c:3L 
TA^ LfclsacDZ^ut— S/<;uxa>i><to*::^ut — 

h^MRPi^-^/^Z^P*;/^ 1 O 2(CfcCxTltr^ 

<0 fe t> C L T fe -5S«7^~ ^ j£ i: TStt-r 

-s, l^«7^-^^:t-h^i#<7>AND^i•^i:a« 
*tttc:^ut— h/^;ux*OR[s]Ki osr-^^L. 
9— h^>vX^ 3 0 2*®l&-r^Ci:lc.fcy. SSgftl* 

1 O 1 OirB3g*«35*i-f >^n±liilcS^o 

[O O 6 9] ^/r. 01 1 ic*5t^r. 1 O 4 (ilJ^^i-^ 
Xt^m^. 1 0 5fi^P*:/^A*^^. 307l*^»y^ 

<i-§-A:ti^T. 3 1 o\tm^m^=¥-. 3 1 1 it^mmm 



3im£A*S^. 3 1 2tt^^»«ft^-4i^-^tti* 
ffi^. 3 1 3liee^-:; Kl^»aS7=-$rtlJ*«^r& 

[0 0 7 0] cc-e. saot— ^tH-k (=se) 1 
o o o *^a3fe'<T««-r-S)*y x/u^ ^ Komd^^a 

[007 1] B 1 3 iz^^-r cfe 5 13. -SaS • /<;ux*@ 
Bifti^cD-O^iatba*^ yx;ni?ii36pu yX;n 

OO-C:(i40pk yXyHSO-C?^ 40pl X'&^tLfzt 

y X;n irHLTI*. 

>x;noo. 1 5oi:itKLrj:y-r>^a:a3aA<^ 

/<;ux(z||LTtt. ai 3fc^-rcfc5lc«ft-tz>-t>-i . 

2cl:yaiSlCD^Ift{4:»eiM3b<200 Q. &«i2(Dm^# 
Stiifil3b<2iO QT'fc^Zlb;b^t,. Sffi2 rc^jto-r^/<>u 
;:^(ii3&^^tel J:yfi< L. gA/<':7-A<-^i:?5:^^lc 

3itiKJ^I*l^i:<igi 3fc5^*4^Tt^*o ^ICTMietilifi 
<^/^*t^y X;n cDt^ut— h/<;i/XA<. yX;n o 
o. ^ SO(D^*t{zS^Lxm<U':iXl'^^^tt)^i^t^^ 
(ti<:t2 ) o t— h/<yi/XI*t4>;t3^3S:oTl^ 

<DlCi&M36:S<g/<'7-<7)/<;i.xit>S*n^L. tl. t2<:t5. 

t3.t4>;t5CDii«3!l<fc-5)o 

[0 0 7 2] zo^oiz-rtiii. ®i6*lCj3lt-&Sfia> 

^je^^blC^L. tl<:t2 . JSlZS. t1.t2<:t5*<j$yti:oe 

H-e::^ut— h/'^^ux^^^b*-^-. SH^Ki-o^etaiS 
ii^r(Z)yX;uT-. «fc4 0p i ^-r^-^A^-e^. a 

xi;c7>^^:l^a^«°naa)iBg^*ll•^r*#^o i^^dfiA 

|cjSi:t/<;uxiB*SSL. «l3l<D^i:l^-^/<•7-,k l 

[0 0 7 3] m^ ^itZfly^Z—h/^JUXOUit^-^tzm 
^<Z)OD^^t^^b*^LTt^^o 

[0 0 7 4] L3&^L>5:3&^8. *yX;i.ra-C2BSA5fl[)|f 
(W^tf. 01 5 iz^-Tck 5 f^y X;u 2 
o oco-S/<;ux • ^mz^[-f^^>^t±ihmt^32o\t 
yX;noo. 1 5 oa)-t*tlcjt^T2 0%ll^^C^« 

-&) Z(DffliECDyi:a^>::^Ut— h/OUXA^li'^(C<fc 

oT(i. il«fllcfcy. O. 5// s e c Jil±^i6-r^Ci: 

*<fe-&o CH^tf. Si»/<;ux3!i<v><f;ut- h/<;ux<e 
^-e. 41/ s e cSa&Si:. aSa>«l^S^««^l::l4 
iiScfc y 1 1 5 %Sgfilv<;ux A^qij!iD**i-5 C <!: 
y. IBil^-y Ka)^ef*S< LTL^a<i:53S:K@*3t 
(f-Tc ai 4fz5^'r<l:3t::. t— h/<;uxcD 

^^b*<^#t>i:. ODfl<D^^bt¥L<^#<3£i:^c 
[0 0 7 5] ^CT-*IISSWT'(4. ai 5 |C:5^-r«l::IB 
KO^^Ut— hi:>-r>t— hirorBllwt— hy< 
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loo 7 6] ztiicfcy. i*jLfflra(DS^k*m«L. ^ 

Sl^^{b^I5®iii«a)ga&<blca-r ^ c t ic/cP^o 

[0 0 7 7] *Sll£«TMi. @1 SiZTsk-t^^lZ^ ^ 

(z. yX;n t-/X;u2 o o^z-:^l^rl^. Hi 3(c^-r 
ili(i/<;u;^(Dq3Ani:(im>5:y. y X;n li. yX;n o 

O. 1 5 Oi:lt-<ilig)b^^^<gt^«^ (1 OVoO-O^ 

^ti^mw uox*. i^±mm^y xji^^ oo. i 5oa> 

^ti it7) tit-<X^J^L&<t^ (t 6) cfc5(3U. 
— yX;u2 0 0(i. yX;n oo. i 5 otitis 

g^A<*^L^ig^ (2 0%(D-f >^PtaiSa) ^COT*. 

i*jh»fe1*fi< LOO (t6) , A>o. :/ut-h/<;u 
X;n . i o o. is o(D-€-tt ( t i ) ^it'< 
r:g< (t2) LT-f >^ia:m«*ajE*r«»o cocta 

[0 0 7 8] $toT2f:§|ffieiICc(j[^7Ltf. t^m^y Ka># 

aSA^,!:LTJS^^Ci:3&<3B:<3S:y. #K-:/hCDK';/ 

X:b^^^jm<nUoZtt^X'^^^z>lzU^o 
[0 0 7 9] f#b4itc«jEr-^^^c^r. IS 

K(D#y X;i.A^t)ia:tii**L-&l5«l»f*Sa>-r>^ 

om^mm-t^ztiz^^x^ -s/ou;^iig-^-s^s 

m&f)mL<ii^^otzmm-t^Zti><X^^o Zi^\;z 

[0 0 8 0] JS*5. ^JL±0>mmXlt. SffiT*li3^Ut- 



hJ^ji^^^^m^^^i^o^mmLx^fziiK ^%mitz 
;uxa>B** 'l? «Sffii^Tffi{b*-e-* J: 5 ic lts 

[0 08 1] *t>IC. IB@tm^«->!7a)ffia/<7— ««ffli3b< 

[0 0 8 2] *f>lz*fc. JilBOia^T'l*. IHg^-:;K 

[0 0 8 3] $t>ic^fc. Wi±cDmmxityju^^ >^ 

-f 3^<D:^y >^ ^95^ LTiftB^ LfcA^*agBJI*C*LlC<|: 

ig:^y >^|-fel^T. iES^ffijffia)«3l*fRj(-^a<7>/X 
;u^iB^u LTie^^^T* a <*: 5 t^mmzi,^^mitmm 

T^Ztt^X^^o IBft--.-^ KcDaS (-f>^ 

i/x-/ h^-;/ h\ if— T^u^'^ h\ L ED::^y > h'^*^ 

[0 0 8 4] *t>fc^fc. fiES^-y Ka>Ee«^=^*/?a) 

t> ^ C i: li W a ^ t? t ?5: 
[0 0 8 5] *^B^Ii. f#lC>r>^ vx*;/ hlBS^^CO 

tP5fe^) *ii7t. itris«ix:r.;u^-(c J: y 
-f >^<DJR8lffi^bS^fi*-l±-5^it(D3f y > hsaizo 

^gimffl^b;b<il«T*#-5o 

[0 0 8 6] "^oitrnmumm^mmiz-oi^xit^ m?i 

*B«ltS4 7 2 3 1 2 9^mm9. I^m4 7 4 O 

mz. :^>7^-7>K^a)ig^(:ili. (•< 

^Wm'r^Zt\z^^X. m^8fe^a(*l::»x:f.;u^- 
1±T. eSW(3Ca>ffi»«-^lwl «1 r'»JEEL/=5«(* 

(>r>^) p^a>%7^^mf^x^^a>xm^x&^o z<d 
a^ao^g. iixffiic«fcyttai^BiPS^hLT«{* (-<> 
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[0 0 8 7] ;z<D/<ji^:^m«.(Dmmm^tLxit. *s 

4#ffS4 463 3 5 9-^^fflS. 3 4 52 6 2-^ 

S4 3 1 3 1 2 4^WfflSlClB®$tlTl^^lfe<*SSffi 
[0 0 8 8] Um^-J \^<I>^&tLX\%. ±f^0$B^aB 

^•r^^g1#f^m4 5 5 8 3 3 3-^0^aBS. 

4 4 5 9 6 0 O-^0JaBS^ffiU^f^a)at*«^0^l^#**V 

Ba^-ri»4*IBBB5 9-1 2 3 6 7 0-^^«V>l6x:^;i.:? 
M^-ri>4#liBa5 9-1 3 8 4 6 1 -^l>aiZ»-:5t^fc« 
[0 0 8 9] ISSSSA<ia^T-^-&S*:SB®St 

[0 0 9 0] *D^T. ^S*«:(::^^^tL^c:i:T*. g 

* - h u i> ^ :^<oia&^ *y K * ^ l^■c t .fc i\ 

[O O 9 1 ] *^e^(DlHS^S1lO«fi6t LTSJt 

[0 0 9 2] s^iz, seesacDise^^-Kt LTtts 

[0 0 9 3] Ja±l»0JLfc*»B-«^^£^^w^5l^r(*. -f 



[0 0 9 4] jtox.T. SSWfraix:^;u:^— fCcfc^^g 
* -f > ^ (0 gj^ttffi3b> b j« a>«@ s^b o X :t.yu 

mm:L^r>xmfth<l^<P ^ffit^T tmt^o t^riil:: 
L -C t, »x *;u:^f-<DES«-^ iz JEB i: fc^^^lz J: o T -f 

«:|citja-r*^^TMiKrc^^bLte«6^t<7>l|a>J:5 
l&x;r.yu^-a><^#(c<fcoT«Oi/:>r«'fb-r^ti®CD 

«fc3&ii^-r>^tt. i^lBBa5 4-56 8 4 7"^^g[fe 
^t>l4i^g8BB6 0-7 1 2 6 0-^^S(ZlBK*4X'S)J:5 

[0 0 9 5] *t>bjtaK.r. :*:^B^(r9|^|S^SS(7)J^ 

r ^ 7 ^ i/ 5 'J SfiO) Jgfil * 5X *, 0 1? fc -3 T * 
[0 0 9 6] 3&^:$:9^^l*49Ra)»«3&^&ffi^$tt^-> 

[0 0 9 7] 

$#it Lxmisitsixfz^9mmno>Wi&\t o $ tb 
[0 0 9 8] 05^1^. t^i^Kun^^m^o^i^. 

[0 0 9 9] ^/c<te(09Sa^|Ccfc*LlS. iilJ:a)J:5l::LT 
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[on oo] 3Ft>i::S'Jco^^!::(Ccfc*Ltf. ±^(D^mm 
2a)/<;u::^<i-^^>i<t. mi &i;S2/^;i.xm^c7)/<;ux 

So 

[0 5] IBMt^-:; KffiiEgS<7)iliftS^-r:?n-T-V- 

h-efeSc 

[06] :$immmvmi^^m&^JE(Dfzib<o^xh^<^ 
— >*^*r0T?fc'5)o 

[0 8] t-^7p-K*a£^fcttiBco»«0-rffc-&o 



[0 9] 5^ffi(Df^4i^*5^-r0T'fc«>o 

[01 O] t-^7K-Ka)gS«IS^^Lfc0T* 

ft So 

[01 1] IBHt'x*:/ K^CDt— Sr7t^-KJilcaitt>nfc 

^aiiiK(D[s]ffia«eii*5^Lfc0"efc4o 
[01 2] sa(Dt-5i7K-K*^a3fe-^T«fiE-r5* 

[013] tse«Ta>®«ia2aa£}^ssaia>-«*ntLfc 
0-e&'&o 

[01 4] ODffii::/ut— h/<;ux<7)ii«$^-r0T- 
[015] :^mmm(ot&mm=F(ommm^i^M^mLfz 
[01 6] oDia^i«jtffira<;)iis$^'r0-efts. 
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